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By 
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SUNLIGHT  cities  must  be  planned  from 
the  start.  The  width  and  arrangement 
of  streets,  the  length  and  breadtli  of 
the  lot,  Ae  type,  height  and  use  of  busld- 
Ing,  the  least  <fiiiiension  and  cHie^ation  of 
courts  and  yards,  die  latitude  and  the  to- 
pograj^j  of  the  site— all  of  these  have  to 
be  coitfdered  in  laying  out  a  sunlight  town. 
If  each  of  these  factors  is  given  its  proper 
wdght  when  the  town  is  first  planned,  a 
fftffyiTnttni  of  sunlight  will  be  assured  every 
home  and  work-place  in  the  community,  not 
to  mention  the  streets,  courts  and  yards; 
ignored,  then  no  amount  of  replanning  can 
ever  completely  rectify  the  mistake. 

Two  things  are  essential  to  a  sunlight 
plan— a  street  plan  and  a  building  plan. 
Each  of  these  has  to  be  conceived  and  per- 
fected in  harmony  with  the  other  as  one 
unit.  They  are  reciprocal  parts  of  the  sun- 
light plan,  and  they  therefore  stand  or  fall 
together.  It  is  impossible  to  give  proper 
consideration  to  one  without  at  the  same 
time  considering  the  demands  of  the  other. 
Any  <Ats  method  of  treatment  is  disastrous 
to  die  sunlight  plan. 

Staiom  Cast  by  SkjhSen^ 

The  street  plan  and  the  building  plan 
have  been  so  poorly  co5rdinated  in  Manhat- 
tan, for  instance,  tfiat  it  is  safe  to  say  that 
a  preponderating  majority  of  the  rooms  in 

the  existing  shops,  factories,  offices  and 
apartments  of  the  borough  receive  no  direct 
sunshine  on  the  shortest  day  in  the  year. 

This  is  no  less  true  of  the  residential  sec- 
tions than  of  the  business  sections.  But  tiie 
situation  in  the  downtown  financial  district 
illustrates  this  comUtimi  most  dramatically. 
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There  the  shadows  of  different  slqrscrapers, 
at  noon  on  December  21,  envelop  large 
areas.  The  Adams  Express  Building,  which 
is  424  feet  high,  casts  a  shadow  87S  feet  in 
length;  the  Equitable  Building,  which  is 
493  feet  high,  one  1,018  feet  in  length;  Ae 
Singer  Tower,  which  is  546  f«ct  Wgh,  one 
1,127  feet  in  length;  and  the  Woolworth 
Tower,  which  is  791  feet  high,  one  1,635 
feet  in  length. 

The  efifect  of  skyscrapers  casting  diadows 
from  a  sixth  to  a  tfiird  of  a  mile  in  length 
on  surrounding  property  is  wcH  illustrated 
in  the  case  of  the  EquitaUe  Building.  Its 
diadow,  vAddk  at  noon  on  die  sh<Hte^  day 
in  the  year  is  about  one-fifft  of  a  mile  in 
length,  compktely  env^^  an  area  of  7.59 
acres.  The  ground  area  of  the  Equitable 
Building  is  only  1.14  acres. 

The  shadow  cuts  off  all  sunshine  from 
the  Broadway  faqade  of  the  United  States 
Realty  Building,  which  is  twenty-one  stories 
high.    The  New  York  Title  &  Mortgage 
Company  Building,  fourteen  stories  high, 
and  the  Washington  Life  Insurance  Build- 
ing, nmeteen  stories  high,  are  boA  com- 
pletely shaded    The  soudi  »de  of  tihe 
Singer  Tower  is  shaded  to  a  height  of 
twenty-seven  stories.   The  nearest  part  of 
the  City  Investmg  Bmlding,  400  feet  away, 
is  in  shadow  for  twenty-four  of  its  twenty- 
six  stories.    Even  part  of  the  New  York 
Telephone    Building   north   of  Cortlandt 
Street  is  shadowed  by  the  Equitable  Build- 
ing.  For  almost  a  fifth  of  a  mile  this  giant 
skyscraper  casts  its  shadow. 

Cedar  Street,  the  street  immediately 
north  of  the  Equitable  Building,  has  an 
average  width  of  34  feet  between  Broadr 


way  and  Nassau  Street  The  heij^t  of  the 
Equitable  Building  is  14^  times  the  width 

of  this  street.  On  a  north-and-south  street 
of  this  width  in  New  York,  uniformly  im- 
proved on  both  sides  with  buildings  having 
a  height  equal  to  that  of  the  Equitable 
Building,  only  9.31  per  cent  of  the  windows 
would  receive  any  direct  sunshine  at  noon 
on  the  shortest  day  in  the  year.  On  such 
streets  only  the  windows  nearest  the  top 
for  a  distance  equal  to  1.35  times  the  width 
of  the  street  would  receive  direct  sunshine 
at  noon  cm  Deconber  21  at  New  York  (tak- 
ing 40°  north  as  the  latitude),  assuming  the 
windows  to  be  set  in  walls  14  inches  thick. 
The  windows  in  the  thirty-four  stories  near- 
est the  ground  would  receive  absolutely  no 
direct  sunlight.  Direct  sunshine  would  only 
enter  those  windows  in  the  four  stories 
nearest  the'  top.  Not  a  single  window 
within  447  feet  of  the  street  level  would 
receive  a  ray  of  direct  sunshine ! 

High  buildings  should  be  erected  on  wide 
streets  and  large  open  spaces;  narrow 
streets  and  small  open  spaces  should  be  im- 
proved with  low  buildings.  But  altho  the 
height  of  a  building  should  be  proportionate 
to  the  width  of  the  open  space  on  each  side 
from  wfaidi  it  receives  its  sunlight,  it  does 
not  at  all  fdlow  Aat  this  proportion  should 
be  the  same  on  all  ddes  of  At  open  apace 
nor  at  all  latitiides. 

IS^  0/  Lamu^ 

The  farther  north  a  city  is  situated,  the 
greater  is  its  need  for  a  sunlight  plan.  Sun- 
fi^t  is  a  natural  resource  to  be  conserved 
and  economized  like  any  other  gift  of  na- 
ture. There  are  places  on  the  earth's  sur- 
face where  the  supply  of  sunshine  is  so  con- 
stant that  there  is  probably  very  little  neces- 
sity to  impose  any  restrictions  upon  its  use 
— there  is  enough  for  all.  But  in  contrast 
with  these  there  are  other  places,  and  these 
places  contain  the  great  bulk  of  the  urban 
population  thruout  the  world,  which  possess 
such  a  fluctuating  supply  of  sunshine  that 
its  use  must  be  subjected  to  the  strictest 
safeguards  or  the  supply  will  be  squandered 
to  no  purpose. 

The  distance  from  the  equator  is  of  para- 
mount importance  in  plannsiqr  a  sunlight 


dty.  In  the  first  phice,  the  length  of  the 
shortest  day  diminishes  as  the  latitude  in- 
creases. The  sunlight  period  at  Key  West 
on  December  21  is  only  seven-eighths  as 
long  as  that  at  the  equator.  At  Winnipeg 
it  is  only  two-thirds  as  long  as  that  at  the 
equator.  In  the  second  place,  the  angle  of 
the  sun's  altitude  diminishes  with  increased 
distance  from  the  equator.  At  Winnipeg 
the  altitude  of  the  sun  at  noon  at  the  winter 
solstice  is  only  16.6°.  At  the  equator  it  is 
66.6^ 

The  effect  of  this  difference  in  altitude  in 
the  sunlighting  of  streets  and  buildings  at 
different  latitudes  is  apparent  Witii  each 
additional  degree  of  latitude  from  the 

equator,  to  obtain  the  same  amount  of  sun- 
light, assuming  that  it  could  be  obtained, 
the  height  of  building  would  have  to  be  de- 
creased or  the  width  of  street  increased. 

To  illustrate :  Suppose  that  the  height  of 
buildings  on  the  south  side  of  east-and-west 
streets  of  a  given  width  were  limited  on 
the  principle  that  the  sun's  rays  would  shine 
for  just  one  moment  at  the  curb  level  on  the 
opposite  side  of  the  street.  On  this  basis 
buildings  at  Winnipeg  could  only  be  three- 
tenths  the  street  width  in  height,  while  at 
the  equator  they  could  be  a.31  times  the 
street  width  in  height  In  lieu  of  varying 
the  heii^  of  the  buildings,  the  above  prin- 
ciple could  be  observed  by  varying  the 
street  width  with  the  latitude.  In  that  event 
width  of  the  street  at  the  equator  need 
be  only  0.43  times  the  height  of  the  build- 
ing, while  at  Winnipeg  it  would  have  to  be 
3.33  times  the  height  of  the  building.  The 
street  width  required  at  Winnipeg  would 
be  7.7  times  that  required  at  the  equator. 

Orientation  of  Streets 

The  orientation  of  streets  counts  for  quite 
as  muc  1  as  the  latitude  of  the  locality  and 
the  height  of  buildings  in  planning  a  sun- 
light town.  A  little  sunlight  engineering 
in  city  planning  can  to  a  large  extent  over- 
come the  two  natural  disadvantages  of  a 
northern  latitude  in  winter — the  shortness 
of  the  day  and  the  low  altitude  of  the  sun. 
The  fact  that  a  sunlight  plan  can  be  de- 
signed for  Winn^g  whidi  will  give  Ac 
curb  level  in  front  of  every  house  more 
sunshine  than  a  non-sttnlt|^t  plan  will  at 
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TABLE  B.-KOUBBR  OP  BAYS  GOXB  LSV%  IS  IN  SBAIXIW  OH  BAST  AND  WEST  STREETS. 

Height  of  buildint  North  Latitude 

in  tennsof  »        ^    „  35      ,            «  «r 

sii^  wUth  Number  of  Days 

...  0  0  0  0        73  108 

f*   U        »8       127       153       181  182 

1-^   m       161       182       182        182  182 

jr*   m       182       1S2       1S2       182  182 

l4^^:::::::::::::::::::::^^^^^^    m   m   m   m   m  m 

Key  West,  demonstrates  this  conclusively,  the  opposite  side  of  the  street  The  amount 
Indeed,  astonishing^  as  it  may  seem,  the  very  entering  a  window  at  any  particular  height 
same  buildings  which,  ii  arranged  along  the  is,  of  course,  less  than  that  falling  on  the 
lines  of  the  non-sunlight  plan  at  Key  West,  fa^de.  The  number  of  minutes  of  sun- 
would  rob  the  pavement  in  front  of  every  shine  received  by  the  faqade  cut  off  from 
house  of  all  sunlight,  can  be  arranged  at  entering  a  standard  window  by  an  8-inch 
Winnipeg  in  such  a  manner  as  to  give  the  wall  is  indicated  in  the  last  line  of  the  table 
street  in  front  of  every  house  more  than  for  each  latitude.  The  standard  window 
an  hour  of  sunshine.  In  each  case  the  build-  considered  is  one  with  a  glass  surface  32 
ings  would  be  in  rows  and  once  the  width  inches  wide  and  6i}4  inches  hi^,  the  open- 
of  the  street  in  height,  but  in  the  southern  ing  between  the  stop  beads  being  36  by  66 
city  they  would  all  front  on  east-and-west  inches.  For  a  wall  thicker  than  8  inches 
streets,  while  in  the  northern  city  they  the  amount  of  sunshine  cut  off  from  the 
would  all  front  on  north-and-south  streets,  window  would  be  greater  than  that  stated 

Table  I  shows  the  sunshine  period  at  the  in  the  table, 
ground  level  of  the  street  faqade.  This  is  The  number  of  days  that  the  north  faqadc 
given  for  different  latitudes  and  for  each  of  an  east-and-west  street  is  shaded  at  the 
side  of  streets  oriented  in  different  direc-  street  level  depends  upon  the  latitude  and 
ti<Mis  and  improved  with  buildings  of  differ-  the  height  of  the  buildings.  Buildings  once 
ent  heights.  The  table  also  shows  the  sun-  the  street  width  in  height  at  Key  West  cut 
light  period  at  any  distance  below  the  top  of  off  all  sunlight  for  61  days  in  the  year;  at 
the  building  given  in  the  left-hand  column.  Winnipeg  for  182  days.  In  very  few  cities 
The  times  have  been  worked  out  for  every  of  the  United  States  does  the  sun  penetrate 
five  degrees  from  25°  north  latitude  to  50°  down  to  the  sidewalks  on  east-and-west 
north  latitude,  inclusive.  These  latitudes  streets  in  the  skyscraper  district  for  more 
include  all  of  the  United  States  and  a  large  than  half  the  year.  The  alleys  and  yards 
portion  of  Canada.  Cities  near  or  at  the  back  of  such  buiklings  are  often  so  narrow 
different  latitudes  are :  25**,  Key  West ;  30°,  as  to  shut  out  all  the  noonday  sunlight  thni- 
New  Orleans  and  Houston;  35°,  Memphis  out  the  year  at  the  bottom  level, 
and  Albuquerque;  40°,  Philadelphia,  In-  Table  II  shows  the  number  of  days  in 
dianapoHs  and  Denver;  45°,  Minneapolis  the  year  that  the  north  faqade  at  the  curb 
and  Portland,  Ore.,  and  50°.  Winnipeg,  level  of  east-and-west  streets  situated  at 
The  streets  used  include  those  oriented  different  latitudes  and  improved  with  build- 
north  and  south  and  those  oriented  every  ings  of  different  heights  receives  abscdut^y 
15  degrees  west  of  south  to  and  including  no  sunlight. 

east-and-west  streets.  Data  for  streets  ori-  The  street  system  of  Manhattan  (40°  45' 

ented  cast  of  south  are  identically  the  same  N.  Lat.)  is  an  excellent  illustration  of  what 

as  for  streets  oriented  west  of  south,  ex-  a  sunli^^ht  plan  should  not  be.    The  blocks, 

cept  that  the  sides  of  the  streets  are  re-  in  brief,  are  200  feet  wide  and  as  much  as 

versed.   The  height  used  is  in  each  instance  920  feet  long,  the  narrow  dimension  being 

a  multiple  of  the  street  width,  this  multiple  oriented  28°  30'  west  of  south  and  the  long 

varying  from  one-half  times  the  street  dimension  61**  30'  cast  of  south.   This  ar- 

width  to  six  times  the  street  width,  the  rangement  is  most  unsatisfactory.  Where 

hi^er  multiple  being  worked  out  primarily  a  block  of  the  above  dimensims  is  tmi- 

for  alleys  and  rear  yards.  Both  streets  and  formly  improved  with  buildings  once  the 

alleys  are  assumed  to  be  open  at  either  end  street  width  in  height,  a  height  which  al- 

for  an  indefinite  distance.  lows  the  construction  of  a  six-story  tene- 

The  sunshine  period  given  in  this  table  is  ment  house,  only  the  two  ends  near  the 

that  received  by  the  street  faqade  at  a  given  avenues  receive  any   sunlight  at  all  at 

distance  below  the  top  of  the  buildings  on  the  curb  level  on  the  shortest  day  in  the 
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year.  In  other  words,  the  tenement  houses 
fronting  on  the  streets  embracing  82  per 
cent  of  the  total  block  frontage  receive  no 
sunlight  at  the  ground  except  near  the  ends 
of  the  block,  due  to  the  avenues.  If  the 
Umg  dde  of  Uie  blocks  paralleled  the  ave- 
nues instead  of  the  streets  in  Manhattan, 
the  situation  would  be  very  much  improved. 
But  18  per  cent  of  the  frontage  would  then 
be  in  shadow  at  the  curb  level.  Sunlight 
homes  and  sunlight  streets  would  then  be 
given  to  an  additional  64  per  cent  of  the 
popuktion.  The  effect  of  diis  increase  in 
sunlight  on  individual  initiative  and  vigor, 
on  public  bealdi,  on  sanitation,  on  the 
spread  of  conta^ous  disease,  on  snow  re- 
moval and  on  traffic  condidons,  caa  be 

Minimum  Standards  of  SmBghi 

In  a  sunlight  plan,  minimum  standards 
of  sunlight  will  be  established  for  the  in- 
terior of  rooms  and  for  ihc  axrb  level  of 
every  street  and  yard  as  on  the  shortest 
day  of  the  year.  This  standard  of  sunlight 
may  be  fifteen  minutes,  a  half-hour,  an 
hour,  or  two  hours,  according  to  the  re- 
quirements of  the  particular  locality,  but  in 
each  case  the  height  of  building,  whatever 
it  may  be,  will  be  regulated  with  reference 
to  the  width  of  the  street  and  yard  space 
in  such  a  manner  as  to  secure  this  minimium 
amount  of  sunlight 

Either  the  hdght  of  building,  or  the 
width  of  streets  and  yards,  will  at  any 
given  latitude  be  made  to  vary  according 
to  orientation  in  order  to  meet  the  re- 
quirements of  this  standard.  At  Philadel- 
phia, for  example,  to  obtain  fifte^  minutes 
of*  sunlight  on  either  side  of  a  nortfa-and- 
south  street  at  Ike  curb  level,  the  height  of 
building  may  be  7,5  tunes  the  street  width. 
But  to  obtain  the  same  amount  of  sunlight 
on  the  north  side  of  an  east-and-west  street 
the  height  of  the  buildings  on  the  south  side 
may  not  exceed  one-half  the  street  width. 

Table  III  shows  the  uniform  height  to 
wluch  buildings  fronting  on  streets  of  dif- 
ferent orientations  may  be  erected  at  dif- 
ferent latitudes  in  order  to  obtain  given 
periods  of  sunlight  at  the  curb  level  or  at 
the  same  distance  from  the  top  of  the  build- 
ing on  the  opposite  side  of  the  street  on 
the  shortest  day  in  the,  year.  This  height 
limit  has  been  calculated  by  fifteen-minute 
periods  from  a  quarter  of  an  hour  to  two 
hours  of  sunlight  The  maximum  height  to 
which  btukKofS  may  be  erected  so  as  to 


allow  a  given  minimum  period  of  sunlight 
at  the  ground  on  the  opposite  side  of  llie 
street  is  represented  as  a  coeffident  or  mul- 
tiple of  the  street  widOi.  To  ascertain  tfie 
height  limit  permitting  the  desired  amount 
of  sunlight,  it  is,  therefore,  only  necessary 
to  multiply  the  street  width  by  the  coef- 
ficient in  the  table.  To  ascertain  the  street 
width  required  to  furnish  a  building  of  a 
given  height  a  minimum  quantity  of  sun- 
light at  the  curb  levd,  it  is  only  necessary 
to  divide  Ac  height  of  tiie  building  by  the 
appropriate  coeflfeient  for  the  period  of  sun- 
light required,  as  given  in  Table  III.  The 
quotient  will  be  the  allowable  width  of 
street.  The  height  of  building  in  this  table 
is  in  each  case  given  to  the  nearest  tenth  of 
the  street  width.  This  fact  explains  appar- 
ent discrepancies  between  TaUe  I  and 
Table  IIL 

In  the  winter  season  no  sunlight  can,  of 
course,  be  obtained  on  the  south  ^de  of 
an  east-and-west  street.  No  adjustment  in 
the  height  of  buildings  or  in  the  street  width 
can  sun-light  rooms  having  a  northerly  ex- 
posure. The  remedy  in  such  a  case  would 
be  to  require  the  rooms  to  have  windows 
exposed  toward  one  of  the  other  diree 
points  of  the  compass.  This  can  readily  be 
done  in  detached  houses,  but  it  is  very  dif- 
ficult in  attached  houses.  This  condition 
suggests  the  advisability  of  reserving  east- 
and-west  streets  for  detached  houses. 
North-and-south  streets,  on  the  other  hand, 
may  be  developed  with  either  attached  or 
detached  houses. 

Buildings  should  generally  be  arranged  in 
such  a  manner  that  die  narrow  dimoision  is 
orioited  east  and  west  and  the  long  dimen- 
sion north  and  south,  so  that  the  greater 
length  may  receive  sunlight  on  both  faces. 

Compliance  with  these  principles  would 
favor  streets  of  a  north-and-south  orienta- 
tation  for  attached  houses.  In  the  case  of 
detached  houses  the  orientation  of  the  street 
is  not  so  important,  an  east-and-west  street 
in  some  respects  being  superior  to  a  north- 
and-south.  street  For  a  private-house  dis- 
trict an  east-and-west  street  has  this  de- 
cided advantage — ^the  narrow  dimension  of 
the  lot  may  front  the  street;  on  a  north- 
and-south  street  the  length  of  the  lot  would 
have  to  front  the  street  The  requisite  stm- 
light  for  detadied  houses  of  a  villa  type 
can,  in  other  words,  be  purdiased  more 
dieaply  on  an  east-and-west  street  than  on 
a  nor^-^d-south  street 
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The  undesirability  of  fronting  attached 
buildings  on  east-and-wcst  streets  can 
scarcely  be  over-emphasized.  The  sooth 
side  of  sudi  streets  receives  no  sunlight 
whatever  during  the  winter  and  very  little 
during  the  summer.  On  the  north  side  of 
the  street  no  sunlight  is  obtained  at  the  curb 
level  except  near  the  ends  of  the  block, 
where  the  elevation  of  the  building  on  the 
opposite  side  of  the  street  exceeds  the  alti- 
tude of  the  sun  at  noon  at  that  latitude. 
In  other  words,  where  the  height  is  half  the 
width  of  the  street,  the  pavement  on  the 
north  side  of  an  east-and-west  street  at  the 
winter  solstice  will  be  in  shadow  north  of 


39°  59'  north  latitude;  where  the  height  is 
once  the  street  width,  north  of  21*  33'  north 
latitude;  one  and  one-half  times,  north  of 
10°  14  north  latitude;  two  times,  north  of 
3°  7  north  latitude;  two  and  one-half  times, 
north  of  1°  39'  south  latitude;  three  times, 
north  of  5°  south  latitude;  four  times,  north 
of  9''  21'  south  latitude;  five  times,  north  of 
12^  9'  south  latitude,  and  six  times,  north 
of  13*"  59'  south  latitude. 

Attached  houses  should,  as  a  general  rule, 
front  on  streets  oriented  north  and  south. 
This  arrangement  not  only  provides  them 
with  the  maximum  amount  of  sunlight,  but 
it  also  secures  the  most  intensive  utilization 


1 


of  die  land.  Such  buildings 
situated  on  streets  oriented 
at  an  angle  east  or  west  of 
south,  assuming  a  uniform 
height  limit  on  both  sides  of 
the  street,  obtain  a  very  un- 
even amount  of  sunlight,  one 
side  enjoying  a  superabun- 
dance at  die  expense  of  the 
other.  No  matter  what  the 
latitude,  the  height  of  build- 
ing, or  the  street  orientation, 
one  side  always  receives  less 
sunlight  than  would  be  the 
case  on  a  north-and-south 
street.  With  buildings  of  an 
excessive  height,  and  partic- 
ularly at  high  latitudes,  this 
would  not  only  be  true  of 
one  side,  but  of  both  sides. 

To  limit  the  height  of 
buildings  differently  on  the 
two  sides  of  the  street  in 
proportion  to  the  sunlight  co- 
efficient of  each  side  would 
result  in  entirely  different 
types  of  development  cm  the 
two  opposite  sides  of  the 
street.  To  apply  the  sunlight  coefficient, 
on  the  other  hand,  to  the  street  width  so 
that  buildings  of  the  same  height  could  be 
erected  on  either  side  of  the  street  and  each 
ude  enjoy  its  minimum  standard  of  sun- 
light wo^d  have  Ae  resuk  m  mmj  in- 
stances of  giving  the  street  an  absurd  widtii. 
Either  of  these  e3q>edient8  is  obviously  not 
so  satisfactory  as  a  north-and-south  orien- 
tation of  streets  with  a  uniform  building 
height  on  both  sides  of  the  street. 

There  must  be  economy  in  the  utilization 
of  land  as  wdl  as  in  sunlif^t.  Where  there 
is  a  conflict  between  the  two  there  is  littie 
doubt  as  to  the  side  the  owner  of  land  ripe 
for  urban  development  will  champion.  For- 
tunately, in  tbis  case  the  interests  of  the 
owners  harmonize  with  those  of  sunlight 
planning.  A  north-and-south  orientation  of 
streets  for  this  type  of  building  not  only 
results  in  the  fullest  utilization  of  land,  but 
it  also  secures  the  best  distribution  of  sun- 
li£^  Blocks  improved  witii  houses  in 
rows  or  with  apartment  houses,  then,  should 
have  their  length  parallel  to  north-and-south 
streets  and  their  breadth  parallel  to  east- 
and-west  streets.  In  such  developments  the 
4istance  separating  east-and-west  streets  is 


SUNSHINE  AND  SHADOW  ON  FACA^^E  OF  EAST- 
AND-WEST  STREET,  WINTER  SOi-.*^TlCE,  40» 
NORTH  LATITUDE.  11.80  A.  U. 


of  no  particular  consequence  to  the  sunlight 
of  apartments.  The  location  of  such  streets 
in  these  sections  of  the  city  may,  therefore, 
be  left  entirely  to  considerations  affecting 
the  convenience  of  traffic  Blocks  the  length 
of  which  parallels  east-and-west  streets 
should  be  re-subdivided  into  lots  fronting 
on  minor  north-and-soutii  streets  laid  out 
across  the  narrow  dimrasion  of  the  block 
before  they  are  improved  with  attached 
houses- 

The  amount  of  sunlight  obtained  on 
east-and-west  streets  in  private-house  dis- 
tricts may  be  eifectivdy  increased  by  stag- 
gering the  buildings  in  such  a  manner  that 
no  house  is  directiy  back  of  one  in  front  on 
the  same  block. 

Arrangement  of  WinJom 

All  windows  oriented  in  a  certain  manner, 
obviously,  do  not  receive  sunshine  for  tiie 
same  time.  Even  tho  tiiere  be  no  bmldings 
on  the  (^posite  side  of  the  street,  a  consid- 
erable per  cent  of  the  sunshine  received  by 
the  facade  will  usually  be  cut  off  from  en- 
tering buildings  by  the  thickness  of  the  wall 
in  which  the  windows  are  set. 

Barring  obstructions,  it  is  the  size  of  a 


window  with  reference  to  the  thickness  of 
its  enclosing  wall  which  limits  the  period 
of  sunshine  admitted  to  a  room.  A  small 
window  in  a  thick  wall  admits  sunshine  for 
a  time  proportionately  less  than  a  large 
window  in  a  thick  wall.  For  an  unob- 
structed window  of  a  given  size,  the  sun- 
shine period  diminishes  with  the  thickness 
of  the  wall;  for  a  given  thickness  of  wall, 
it  increases  with  the  height  and  width  of 
the  window. 

The  sunshine  period  cut  off  by  walls  of  a 
given  thickness  at  a  wndow  opening,  as 
shown  by  Table  I,  is  very  much  greater  in 
a  northern  tiian  in  a  southern  city. 

The  volume  of  sunshine  received  in  rooms 
is  of  just  as  much  importance  as  the  sun- 
shine period.  A  room,  for  instance,  may 
enjoy  direct  sunshine  for  a  considerable 
period  and  yet  have  a  comparatively  small 
portion  of  its  cubic  contents  acted  upon  by 
direct  rays  from  the  sun. 

The  volume  of  direct  sunshine  entering 
a  window  decreases  far  more  rapidly  with 
increased  height  of  buildings  than  does  the 
sunshine  period,  and  this  difference  in- 
creases with  added  height  of  buildings. 
Where  opposite  buildings  obstructing  the 
window  are  low,  the  ratio  of  the  sunshine 
volume  to  the  sunshine  period  is  nearly  as 
great  for  a  thick  wall  as  for  a  thin  wall 
But  this  ratio  is  consuderably  reduced  in  the 
case  of  high  (^>posite  buildings. 

Windows  opening  to  the  south  admit  at 
some  latitudes  the  entire  sunshine  period 
enjoyed  by  the  building  faqade.  provided 
the  walls  are  not  too  thick.  But  this  is  an 
exceptional  condition.  The  general  rule  is 
that  the  walls  in  which  windows  are  set  shut 
out  sunshine  for  a  less  time  on  north-and- 
sonth  ^eets  flian  is  Ac  case  on  streets  of 
any  o&er  orientation. 

Various  expedients  may  be  tried  to  in- 
crease the  sunshine  volume  entering  rooms. 
By  a  beveling  of  the  window  opening^,  a 
window  set  in  a  thick  wall  can,  within  lun- 
its  be  made  to  admit  as  much  sunshine  as 
one  set  in  a  thinner  wall.  The  position  of 
windows  withm  rooms  is  also  of  impor- 
tance. Thus  a  window  the  top  of  which  is 
situated  near  the  ceiling  permits  a  deeper 
penetration  of  the  sun  rays  into  a  room 
than  one  the  top  of  which  is  placed  some 
distance  below  the  ceiling.  The  sunshme 
volume  in  rooms  with  windows  opening  ^to 
either  the  east  or  the  west  may  be  conad- 


erably  increased  by  having  the  windows  lo- 
cated as  near  as  possible  to  the  south  wall 
of  the  room.  Windows  opening  to  the  soudi 
should  be  placed  as  near  the  middle  of  the 
front  wall  of  the  room  as  practicable. 

Fma  and  PUaf  ®iilUip«  Lines 

Every  attached  house  should  preferably 
not  only  front  on  a  north-and-south  street, 
but  should  also  back  on  a  rear  yard  running 
parallel  to  such  a  street.  This  yard  should 
be  open  at  either  end  so  that  each  building 
backing  on  it  may  derive  full  benefit  of  the 
sunlight  i)urchased  by  its  vacant  space. 
Uniform  building  lines  are  highly  desirable 
both  in  front  and  in  rear.  They  not  only 
conserve  the  supply  of  sunlight,  but  they 
also  eccmomize  space.  Buildings  "pocketed" 
at  either  end  between  deeper  buildings  re- 
ceive much  less  sunlight  than  those  con- 
forming to  a  common  building  line,  unless 
they  are  equipped  with  a  side  yard  of  suf- 
ficient width  on  the  south  to  insure  their 
own  sunlight.  The  provision  of  such  a  ^de 
yard  is  usually  so  expensive  a  proceeding 
that  it  can  be  afforded  only  in  private  home 
districts. 

Inner  and  Outer  Courts 

Deep  buildings  in  solid  blocks  are  quite 
generally  a  misfit  in  a  sunlight  plan.  They 
necessitate  inner  and  outer  courts  and  open 
spaces,  the  economic  use  of  which  does  not 
ordinarily  conform  to  the  height  standards 
of  sunlight  Inner  courts  should  not  be  used 
at  all;  outer  courts,  except  those  opening  to 
the  soutib.  should  be  used  very  sparingly. 
The  justifiable  use  of  outer  courts  depends 
almost  entirely  upon  the  direction  of  their 
open  end.    Outer  courts  opening  either  to 
the  east  or  to  the  west  are  subject  to  the 
same  criticism  as  east-and-west  streets- 
one  side  receives  no  sunlight  at  all  on  flic 
shortest  day  in  the  year.    Outer  courts 
openii^  to  the  norfii  arc  still  worse;  unless 
they  are  extremely  long,  only  a  triangular 
segment  of  either  side  wall  near  the  top  of 
the  building  receives  any  sunlight.  These 
objections,  however,  do  not  apply  to  an 
outer  court  opening  to  the  south,  either  side 
of  which  possesses  the  advantages  en- 
joyed  by  buildings   on  nortfi-and-«mth 
sheets,  while  the  end.  if  the  court  is  not 
too  long,  has  many  of  the  advantages  of  a 
boilduig  on  the  north  side  of  an  east*and- 


west  street.  An  inner  court  possesses  none 
of  the  advantages  of  an  outer  court  open  to 
the  southi  while  it  has  all  the  disadvantages 
of  courts  open  toward  the  east,  west  and 
norA  in  an  exaggerated  way.  Buildings  on 
the  south  side  of  east-and-west  streets 
should  have  their  outer  courts  opening  into 
the  rear  yard,  those  on  the  north  side  into 
the  street.* 

The  type  of  building  which  most  readily 
avoids  the  use  of  courts  is  one  facing  on  a 
north-and-south  street  not  more  than  two 
rooms  deep  measured  from  east  to  west, 
every  room  deriving  its  sonUght  dir^y 
ettiier  from  the  street  or  the  rear  yard  in 
the  case  of  attached  houses  or  from  the  side 
yards  in  addition  to  the  southerly  exposure 
in  the  case  of  detached  houses.  Such  build- 
ings enjoy  the  maximum  possible  sunlight. 

The  Lot  Unit 

The  size  of  the  lot  unit  is,  of  course,  al- 
ways conditioned  by  the  character  of  the 
building  and  the  amount  of  space  demanded 
for  lawns,  gardens  and  accessory  buildings. 
For  sunlight  purposes  it  shotdd  also  be 
conditioned  by  its  latitude  and  its  orienta- 
tion. The  minimum  practicable  depth  of 
workmen's  dwellings  of  low  cost  and  built  in 
rows  is  probably  about  25  feet.  How  deep 
at  different  latitudes  would  the  lot  unit  have 
to  be  for  such  buildings  oriented  on  north- 
and-south  streets  with  a  yard  in  the  rear,  to 
obtuB  at  least  two  hours'  sunli^t  on  either 
side  at  tfie  street  and  yard  level,  assuming 
the  height  to  be  25  feet  and  ignoring  any 
demand  for  extra  space  on  account  of  gar- 
dens and  accessory  buildings? 

The  width  of  the  yard  on  each  lot  pro- 
vided in  the  rear  of  the  houses  at  each  of 
these  latitudes  respectively  would  be  equal 
to  half  the  street  width  in  front.  Uttliring 
our  sunlii^t  ooefficioits  in  Table  III,  we  find 
the  required  street  width  at  each  latitude 
to  be  as  follows:  19.2  feet  at  25°  latitude, 
23.4  feet  at  30°  latitude,  27.2  feet  at  35** 
latitude,  324  feet  at  40 latitude.  41  feet  at 
45**  latitude,  and  64.1  feet  at  50°  latitude. 
The  minimum  depth  allowable  for  the  lot 
unit  under  these  limitations  would  be  34.6 

•The  writers  liave  worked  out  two  complete  sets  of 
tables,  one  showing  the  exact  period  of  sunshine  and 
the  oUier  the  dtfUght  iUuminatioa  enjoyed  by  inner 
Md  oilier  covffto  iMer  «n  Idndbi  0f  ceneral  00^^ 


feet  at  25°  latitude,  36.7  feet  at  30*^  latitude, 
38.6  feet  at  35**  latitude,  41a  feet  at  40** 
latitude,  45  5  at  45°  latitude,  and  57.1 
f  e^  at  50^  latitude. 

The  depdi  of  lot  and  width  of  streets  re- 
quired for  any  type  of  development  with  a 
minimum  sunlight  standard  can  easily  be 
ascertained  by  using  the  proper  sunlight  co- 
efficient. A  sunlight  plan  does  not  concern 
itself  with  the  width  of  lots  except  where 
side  yards  are  utilized  to  obtain  sunlight 
The  widtfi  of  such  yards  and  die  heig^it  of 
the  adjacent  buildings  must,  of  course, 
stand  in  the  same  relation  as  their  sunlight 
coefficients. 

Setback^  and  CamkxB 

Setbacks  to  maintain  the  minimum  stand- 
ard of  sunlight  at  the  curb  levd  must  be  in 
the  same  ratio  as  their  sunlight  coefficients. 
If  not,  they  are  to  be  considered  as  an  in- 
creased height  of  building,  the  amount  of 
such  increase  depending  upon  the  setback 
angle.  Cornices  usually  diminish  the  effec- 
tive street  width  by  at  least  as  much  as, 
and  often  by  considerably  more  dian,  tfae 
amount  of  their  projection,  when  die  height 
of  bmkOng  is  measnred  to  Ae  oomice. 

Concla$km$ 

Good  housing  means  sunshine,  daylight, 
air,  ventilation.  These  are  the  avowed  ob- 
jects of  all  building  codes.  The  height  of 
buildings  has  been  restricted,  the  percentage 
of  lot  that  may  be  covered  by  buildings  lim- 
ited, and  the  size  of  courts  and  yards  rigidly 
regulated— all  with  the  hope  that  the  aggre- 
gate amount  of  sunshine,  daylight,  air  and 
ventilation  in  the  community  might  be  in- 
creased. This  hope  has,  of  course,  in  a 
measure  been  realized;  for  some  control  i 
better  than  no  control,  even  tho  diat  contr 
may  be  based  upon  a  very  imperfect  appre 
ciation  of  die  means  necessary  for  th 
achievement  of  these  ends.  But  what  i 
needed  for  die  promotion  of  good  housin 
to-day  quite  as  much  as  restrictive  regula 
tions  is  the  definition  of  scientific  standards 
which  will  directly  relate  height  and  area 
provisions  to  the  minimum  requirments  of 
public  heahli.  Without  the  estabOdime&t 
of  such  standards,  we  cannot  be  sure  that 
our  buiUihg  codes  encoon^  ^  ri«;fat  Idnd 
of  dcvdopment. 


t 


